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State's dairy industry: bright future
ecause of hard working, dedicated dairymen,
the industry will ~ontinue to prosper'
Dr. James Martin, head of the Dai ry Science
departmen t , has resigned effective February
1, to assume a similar position at Clemson
Un.iversity in South Carolina. During his 514
years in South Dakota, he has become well
known for h is contributions to our state. We
have invited him to share some of his thoughts
about the dairy industry wi th you.
Ray Moore,
Director, South D akota
Experiment Sation

This issue of Farm and H ome
Research contains a number of
research articles abQut dairying. I am
ple ased to see this m uch e mphasis
given to dairying, b ecause the da iry
indu stry contributes significa ntly to
the overall economy of South
D akota; and much research,
teaching; and E xte nsion work in
dairying is carried out at SDSU.
Of course, all of us know that
agriculture contributes the largest
share of any industry to the economy
of South Dakota. Milk and milk
products coq1prise the fourth
leading commodity in agricult ural
cash receipts in the state. The South
D akota dairy industry is alive and
healthy!
T he total number of dairy farms in
South D akota is approx imately
5,000. O f -these, 4,400 produce
manufacturing grade milk, w hic h is
that milk used for ch eese, butte r, and
powder, w hile 600 produce grade A
milk, w hic h is packaged and sold as
fluid milk products such as w ho le,
skim, a nd low fat milks, and as
various cream products.
Many states have experienced
decreased milk produc tion during
the past decade. H owever, Sou th
Dakota has maintained total m ilk
production at about 1.6 billion lbs
every year since 1965 . Cow numbers
have decreased from 226,000 in 1965
to 163,000 in 1977, but the annual
production per cow in creased from
6,990 lbs to more than 9,500 lbs,
making up for the production that
might have lost by the drop in cow
numbers.
A very healthy growth rate has
been evident in the South Dakota
da iry industry during the past
decade. In 1965, $46.7 million went

into th e pocke ts of d a iry far me rs as
cash farm income fr om da iry
products. In 1976, this value had
increased to $127.5 m illion and was
still growing in 1977. The value
added by processing-which is that
value added by conversion to
cheese, butter, e tc-amounted to
approximately $25 million. So the
total con tribution of dairy products
to the economy of South Dakota in
1976 was approx imate ly $152.5

million dollars. At least $10 million
also was paid to dairy farm ers fo r cu ll
cows and calves used for beef, w h ich
means that more than $160 millio n
each year fl ows into the state's
econo my by way of the da iry
ind ustry.
As me ntioned earli er, the re are
two grades,Crade A and
manu facturing grade, of milk
produced in South Dakota. In ma ny
states this is not the case because the

population is large enough to utilize
all the milk in Grade A fluid
products.
However, with our low
population, about 78% of all milk
produced in South Dakota goes into
butter, cheese, and milk powder. To
handle the manufacturing milk in
South Dakota, there are 18 cheese
plants, 11 butter plants, and 5 milk
drying plants. Total volume of
production in 1976 was 43 million
lbs of dry milk, 10 million lbs of
butter, and 65 million lbs of cheese.
The major growth product during
the past decade has been cheese.
From 10.7 million lbs of cheese
produced in 1960, the percent
increase in cheese production has
been more than 600%, to the 1976
figure of 65 million lbs.
Butter production has declined .
during those years until only about a
fourth the amount of butter was
produced in South Dakota in 1976 as
in 1960. Dry mHk production in the
state has increased by approximately
one-third during the same tim e
period. South Dakota now ranks 5th
in the nation in dry milk production,
9th in cheese production and 17th in
the production of butter. So South
Dakota is a very important dairy state
from the standpoint of manufactured
products.
With only about 700,000 people to
consume fluid milk in South Dakota,
that phase of the dairy industry
certainly ranks lower than in the
more populous states. H owever,
there are currently eight fluid milk
processing plants in the state, and
these plants processed 312 million
lbs of milk in 1976. The value of
Grade A products sold was
approximately $29 million,
revealing that the fluid milk industry
does contribute a significant portion
of the overall income from dairying
in South Dakota.
Realizing that I speak from a
biased point of view, I believe that
the Dairy Science Departme nt at
SDSU contributes a great deal to the
overall success of the state's dairy
industry. The department at South
Dakota State has 12 full-time
professional faculty members, 14
classified staff, 12 graduate studen ts,
and 90 undergraduate students. The
undergraduate stude nt population
ranks among the top four o r five
departments in the country.
The students majoring in Dairy
Manufacturing (approximately 60)
comprise the largest number of

droughts in many instances prohibit
the harvesting of ear corn . Small
grains for both forage and
concentrates are fast becoming
popular as da iry cattle feed, and
&
small grain production has always W J
been a mainstay in South Dakota
agriculture.
With these ingredients-a
favorable climate and terrain and
strong-willed, dedicated people
with a n enthusiastic attitude toward
dairying-I believe South Dakota's
dairy industry will continue to grow
and prosper in the years ahead. It is
my sincere desire to see this happe n.
D
James H. Martin

manufacturing majors in any
department in the United States or
Canada. There also are two full-time
Extension personnel and another
faculty member w ho has a part-time
Extension appointment. These
Extension specialists provide
programs in dairy cattle nutrition,
physiology, reproduction, dairy herd
improvement testing, sanitation,
guidelines, mastitis prevention, and
milking management, along with
technical aspects of products
processing and manufacturing.
What does the future hold for the
South Dakota dairy industry? I have
no crystal ball, but ifl could look into
the future I believe I would see a
dairy industry which continues to
grow and prosper. I say this mainly
because of the people involved in
South Dakota's dairy industry.
During my 5¥2 years as Dairy
Science department head, I have
observed that South Dakota
dairymen are ambitious, hard
working, dedicated people.
Dedicated people with a desire to
get ahead are the necessary
ingredient in any successful
e ndeavor.
Two other ingredients are South
Dakota's soil and climate. For
instance, some of the very best
alfalfa hay can· be grown in South
Dakota. In years when rainfall is
plentiful, four cuttings offine quality
alfalfa can be harvested, and in most
years with only minimal rainfall
three cuttin gs are possible. Although
South Dakota is not considered a
corn belt state, it is on the corn belt's
western fringe . And with normal
rainfall and growing season,
excellent corn silage can be
produced, even though late summer

'
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Fermented colostrum

,, ~ip storage problems by pickling the colostrum,
then save up to $20 for each heifer calf fed

Dairymen until recently had to
pour substantial amounts of a fresh
cow's first milk, o r colostrum , down
the d rain. But that's not necessary
any more.
Calves need some colostrum, first
drawn milk after birth, to survive.
But after the new calf gets what it
need s, the fresh Holste in cow may
produce an e xtra 80 lbs of colostral
milk that is not salable until a ft er the
fi rst six milkings. Now, some
dairymen are saving that formerly
waste d milk for late r feeding to
calves.
Dr. L. D . Mulle r, fo rmer dairy
scie ntist at SDS U and now at
Pennsylvania State, has comp le ted a
2-year study and found that
producers might save about $15-$20
& in fe ed costs pe r he ife r calf by saving
~ the extra colostrum and fee ding it
instead of whole milk. F or a he rd of
60-70 cows the pote ntial savings can
be substantial, according to Dr.
Muller.
He studied colostrum saving not
only because he thought it was a
pote ntially waste d p rofi t but
because colostrum is very high in
food value for calves . It is a rich
source of prote in, e ne rgy, vitamins,
and minerals. Although colostrum
composition changes rapidly after
calving, the fi rst six milkings are
highe r in nutrients than normal milk
or reconstituted milk replacer (Table
1).
Table 1. Average composition of fermented co lostrum and whole Ho lstein
milk from several trials at SDSU .
Comeonent

Colostrum

MIik

- -- %

Total solids
Fat
Protein

16-17
5-6
5-6

12-13
3.6
3.5

But a big d rawback to saving
colostrum is storage.
" Freezing is probably best," says
D r. Mu lle r. "S D SU researche rs in
1972 fou nd that calves fed th awed

trozen colostrum gained 29% more
we ight during th e first 3 weeks than
those fed whole milk. But freezing
the milk initially and the n thawing it
overnight before each fee ding is
inconvenient for most farmers."
" One of the most rapidly accepted
dairy practices to come along . . . ."
T hat le d D r. Mulle r to fo llow suit
of some English researche rs w ho
firs t fe rmented colostrum in 1971 as
a way of storing it . This process, .
sometimes calle d souring or pickling
c?lostrum, works much like making
silage. When allowed to sit at the
environme ntal temperature, milk
simp ly ferme nts natura lly. When it
becomes acid, or reaches a p H of4.5,
it is preserved. This acidity is caused
by the productio n of lactic acid
w hich p revents the growth of
harmful bacteria.
" Feeding fe rme nted colostrum to
calves has been one of the most
rapidly accepte d dairy practices to
come along in recent years," D r.
Mulle r says. " A recent U.S. survey
indicates that 28% of the da iryme n
are feeding it."
.
Dr. Mulle r u sed 150 Holste in
calves during a 2-year stud y to

furth er investigate the fe e ding value
of fe rme nted colostrum. For this
study extra colostrum was collecte d
from the first six milkings aft er
· calving. Then it was store d in
20-gallon garbage can s with plastic
line rs and allowe d to ferm e nt
naturally at normal b arn
tempe ratures.
D r. Muller e xpla ins some of the
basic fin dings of this study :·
Amount to feed. Calves should be
fed at le ast 6 lbs of fe rme nte d
colostrum, dilute d three parts
colostrum to one part wate r, for them
to perform the same as calves fed
whole milk .
This was the conclusion a ft e r
feeding one group of calves 8 lbs of
w hole milk per day and anothe r
group fe rmente d colostnim at 6 lb s
pe r day di lute d with 2 lbs of warm
water (T able 2). A third group was
given 4 lbs of ferme nte d co lostrum
dilute d with 4 po und s of warm wate r
(Table 3). All calves we re fe d once a
day for 4 weeks starting the third day
of age.
Storage temperature. During the
coole r months, fe rme nted colostrum
normally can be sto red for 3 we eks o r
,mo re before feeding. But during
warm weather above 75e F an
undesirable fe rme ntation o~curs
which causes calves to re fu se
colostrum .
Additives. In an atte mpt to find
ways to preserve colostrum at
te mperatures above 75\ a series of
laboratory studies w as conducted
to evaluate the e ffect of adding
various organi c acid s and bacterial
cultures.

Table 2. Calf performanc·e during summer trial.
Liquid diet
Col1trum
MIik Naturally Proplonlc Formal·
fermented acid
dehyde

Calves started

13

12

11

9

Calves finished

12

9

9

9

Calves refusing
diet

O

0

Calf starter intake per day
Week 0-4
.46 .62

.70

.40

.33
.97

.46
1.17

.40
1.03

Total OM intake per lb gain
Week 0-4
2.81 4.52
Week 0-10
2.34 3.34

2.66
2.38

4.39
3.11

2

3

5

2

4

10

Avg daily gain, lb
Week 0-4
.55
Week 0-10
1.17

Scours
Calves treated
Total scour
days

Calves weaned at 4 wk
Colostrum fed al 6 lb + 2 lb water

were noted in calf performance or.
colostrum acceptability (Table 4).
Feeding program and cost. If bull
calves are not saved, the cost savings
per calf was nearly $20 per calf,
compared with those on whole milk.
This allowed for expense of garbage
cans and plastic liners.
If the bull calves are fed, this
savings amounts to nearly $10 per
calf. The savings would be less if
m ilk replacer were compared. Also,
if organic acids are added during the
summer months, that would be
another expense .

Table 4. Calf performance while testing
storage length.
Storap• Length
FrHh
Aged
(7 deya)
(21 days)

Calves

12

Calves refusing diet

Table 3. Calf performance during summer trial.

10

0

Avg daily gain, lb
Week 0-4
Week 0-10

The most promising additives
were formaldehyde and propionic
and formic acids. Weight gains of
calves were improved with additives
as compared with those getting the
naturally fermented colostrum. But
gains still were less than those fed
whole milk (Table 2).

calf. Dilute two to three parts
colostrum to one part warm water.
7. Feeding fermented colostrum
is not a substitute for other good - :
management practices. The real
9 ,,.
purpose for saving and feeding
.fermented colostrum is to reduce
feed costs and still raise h ealthy
calves, Dr. Muller says.
o

.36
1.04

.35
1.26

Calf starter intake per day, lb
Week 0-4
.52

.40

Scours
Calves treated
Total scour days

3
3

4
5

Calves fed 6 lb colostrum and 2 lb .water for 4 wk

Colostrum is nc substitute for
good management

From this and other research Dr.
Muller offers the following
suggestions about feeding
colostrum:
MIik
l. Feed about 5 lbs of the first
Calves
10
10
10
colostrum within a few hours after
Avg daily gain, lb
birth directly to the newborn calf.
Week 0-4
.31
.75
.33
Mix together all extra colostrum from
Week 0-10
1.14
.86
.86
the first six milkings.
Scours
2. Keep each cow's colostrum
Calves treated
4
2
3
separate,
or mix together with two or
Total scour
more cows' colostrum that have
days
8
3
8
freshened at·similar times.
Calves weaned at 4 wk
3. Use a cont~iner with a plastic
Colostrum fed at 4 lb + 4 lb water
liner. Store in a cool place but not in
the milk room.
4. Stir fermenting colostrum once
Storage length. Although a 3-week a day just before feeding. This
storage limit prior to feeding time
prevents separation.
had generally been accepted, no
5. Fermented colostrum can be
studies had previously compared
held for at least 3 weeks before
length of storage on feeding value. feeding during cool weather.
So a trial was condu.cted in cool
Additives appear necessary during
temperatures comparing 7-day
temperatures above 75e,
versus 21-day storage on feeding
6. Feed at least 6 lbs of colostrum
value. No significant differences
daily, depending on the size of the
L!guld diet
Colo1trum
Naturally
fermented Culture

6

e
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Cafeteria choice
When cow. is allowed to choose minerals
she botches it, so force feed them in ration

Owens and Muller. In the first
lasting 16 weeks, two groups of 10
Holste in cows each in mid-lactation
were fed either corn silage or alfalfa
· hay as the sole forage plus grain
rations to meet protein needs. No
minerals or vitamins were force fed
in the ration s, so both groups needed
some minerals from the cafeteria
feeder.

Table 1. Suggested mineral levels for
proper amounts of minerals and
We used to think that the dairy
dairy cattle.
cow knew how to c hoose the kinds vitamins in the cow's daily grain
ration. (Table 1 shows the National
and amounts of minerals her body
Lactat1n9
Ory
cow•
cow•
Research Council's suggested
needed. But studies at SDSU and
- % tot al ration OM mineral levels for lactating and dry
several other universities indicate
0.6 - 0.9
0.4 - 0.8
Calcium
cows.)
Mixing
is
probably
the
best
she isn't that smart.
0.4 - 0.5
0.3 - 0.4
Phosphorus
Magnesium
0.1 - 0.2
0.2 - 0.3
. Research a long tim e ago gave the way for animals already getting a
0.8 - 1.0
. 0.8 - 1.0
idea that a cow could select minerals ration because it acts as a carrier for Potassium
0.5
0 .3
Salt
to meet he r needs. But more recent the minerals, Owen s says . .
0.2
0.2
Sulfur
But
getting
minerals
to
certain
evidence shows she probably
other
cows
isn't
so
easy.
For
re sponds more to taste than need
example, dry cows u sually don't get
according to Myers Owens,
'
much grain, and some are fed high
Extension dairyman at SDSU, and
Corn silage and a lfalfa differ
moisture grains directly from the
Larry Muller, dairy scientist
greatly
in mine ral content . Corn
silo. These animals often must be fed
formerly at SDSU and now at
silage
is
low in calcium , potassium,
mine rals free choice. Free choice
Pennsylvania State University.
magnesium,
and vitamins, compared
Most of the kinds and amounts of feeding also may be necessary when to alfalfa hay. So the researchers
the mineral conte nt of a feedstuff is
minerals a dairy cow needs have
expected the cattle on corn silage
changed.
been established for some time.
would consume more of those
One developme nt in feeding
Usually minerals are required in
.
elements
than the cows on alfalfa .
minerals free choice that has
• , small amounts and must be fed at
Intakes,
.measured weekly, didn't
attracted attention is the "cafeteria
~ proper levels for high production
show
that.
For most minerals
and reproductive health . Too little or style" mineral feeder which offers
intakes
were
high ly variable from
the animal a choice of 10 or more
too much of a mineral can lead to
week
to
week
(Table 2). Bentonite
minerals in individual
health problems, and excessive
intake,
foT
example,
ranged from 2 to
compartments.
consumption is a waste of a
169 grams per cow per day, based on
dairyman's money.
Intake cou ldn 't be predicted
weekly consumption .
Two short-term trials evaluating
More bentonite was consumed
To ins~re that cattle get the right
amounts, the dairyman can mix the this style feeder were conducted qy than any other mineral in both

Table 2. Mineral and vitamin intake from
cafeteria mineral feeder (Trial 1 ).
Ration
Corn allege

Alfelte

--g!COW/dey

Bentonite

78.3
(2-169)

82.3
(30-134)

Calcium

9.8
(0-.84)

7.8
(0-_. 66)

Iodine

.05
(0-.35) .

.01
(0-.09)

Magnesium

2.6
(0-7.3)

1.9
(.3-5.0)

were fed corn silage and hay. Group
one received mine rals in the grain·
ration to meet requirements, while
group two was not given
s upplemental minerals.
Both groups we re offered minerals
free ch oice from the cafeteria feeder.
You'd expect that group two would
con sume more minerals.
Table 3. Summary of mineral intake from
feed and mineral feeder (Trial 1).
Ration
Alfalfa

Corn allege

Phosphorus

8.3
(2.1-15.9)

16.3
(9.0-24.4)

14.6
(1.5-28.7)

0.4
(0-2.3)

Salt

8.4
(0-19.5)

5.2
(0-13.2)

Bicarbonate

6.6
(0-17.7)

6.9
(0-16.9)

Sulfur

2.4
(.8-7.5)

1.5
(0-2.9)

1.9
(0-.9)

1.9
(0-5.0)

Potassium

Trace
minerals

unll1/COWl/dey

Vitamin A

134,600
72,916
(0-450,000) (7.600-258,000)

Vitamin D

67,348
36.458
(0-225,000) (3.800-129,000)

Vitamin E

34
(0-62)

18
(2-64)

Values in parenthesis are daily intake ranges per cow based
on weekly measurements.

Minnesota and South Dakota trials,
but the need for bentonite by dairy
cows is unknown.
The cows on silage d id eat more
potassium and vitamin s, but not
nearly enough calcium, magnesium ,
and trace minerals.
The higher free ch oice intake of
phosphorus by the alfalfa groups was
not anticipated, since they shou ld
have bee n getting en ough from the
grain and hay, Owe ns said. Cows fed
the com silage con s umed more
potassium, but they still didn' t get
enough. They ate phosphorus and
magnesium in excessive amounts
(Table 3).
Cows fed alfalfa cons umed all four
minerals far in excess of
req uire m ents.
Cows already on mrnerals
wanted more
In another trial, two groups of 10
H o lstein cows, each in late lactation,

- g/COW/day -

Calcium intake
Feed
Mineral feeder
Total

Table 4. Mineral and vitamin intake by
cows from cafeteria mineral feeder (Trial
2).
Force fed + free
choice (group 1)

Estimated requirements
Phosphorus intake
Feed
Mineral feeder
Total
Estimated requirements
Magnesium intake
Feed
Mineral feeder
Total
Estimated requirements
Potassium intake
Feed
Mineral feeder
Total
Estimated requirements

224.1
7.8
231 .9
(339%)
68.4

51.1
8.3
59.4
(104%)
56.8

54.9
16.3
71.2
(139%)
51 .3

50.9
2.6
53.5
(134%)
40.0

66.9
1.9
68.8
(172%)
40.0

128.9
14.6
143.5
(88%)
163.0

394.7
0.4
395.1
(242%)
163.0

Values in parenthesis are percentages 01 requi rements con·
sumed.

But as in the other trial, intakes
were highly variable (Table 4). In
general, group one cows, which
were force fed minerals and vitamins
and already getting enough to meet
requirements, consumed more free
choi ce mine rals than group two.
Don't leave it up to the cows
Owens and Muller cite research at
other unive rsities that supports their
conclus ion that lactating dairy cow s
do not have the ability to select and
con s ume a mineral based on need or
require ment:
1. Cornell Universit y conducted a
22-week trial offering daily free
choice con sumption to 69 lactating
H olstein cows . Four ration s meeting
calcium and phosphorus
requirements were fed. Despite this,
60% of the cows cons umed some of
the mineral supple m ent offered free
8
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---- - --- - - ------ -- - g/COW/dey - -- -

Bentonite 80.0
Calcium
5.5
Iodine
.06
Magnesium .39
Phosphorus 4.4
Potassium 1.2
Salt
28.5
Bicarbonate 27.0
Sulfur
4.3
Trace
minerals
5.4
-

42.0
9.8
51.8
(69%)
75.1

Free choice
only (group 2)

Vitamin
Vitamin
Vitamin

(58-100) 84.3
(0-23)
4.1
(0-17)
.09
(0-2.1)
.31
(.6-8.4)
2.9
(0-4.0)
1.2
(0-52)
23.4
(0-78)
8.3
(1.5-9.2) 2.8

(55-133)
(0-18)
(0-.23)
(0-1 .4)
(0-11.7)
(0-3.0)
(13-32)
(0-16)
(0-9.2)

(0-16.2)

(0-12.9)

6.1

- - unlta/cow/d a y - -- -

A

347,000
63,000
(17,000-750,000) (35,000-107,000)
D
173,500
31 ,500
( 8,500-375,000) (17 ,500- 53,000)
E
87
15
(4-190)
(9-26)

Va lues In parentheses are daily Intake ranges per cow based
OD weekly m easurements.

choice. Variation in amount eate n by
individual cows ranged from Oto 2.2
pounds per day. Since all ration s
contained adequate amounts of
calcium and phos phorus, the fr ee
choice option was an apparent
waste.
2. Later Cornell conducted more •
experiments to de te rmine if
W
lactating cows deliberate ly fed d ie ts
defici ent in calcium and/or
phosphorus for 9 weeks would eat
enough dicalcium p h osphate to
meet req uire ments in the next
period when it was offered free
c hoice. In each case, cows did not
take enough fre e ch oice supplement
to meet requirements and/or correct
deficiencies.
3. Un ivers ity of Minnesota
scientists compared con sumption of
minerals between cows h aving
access to the cafeteria st yle feeder
and cows o ffe red dicalcium
phosphate and trace min e ral salt free
choi ce. The forage and grain ration
they received was calculated to
provide e nough min e rals for cow s
producing 50 pounds of milk daily.
No difference in milk p roduction or
reproductive performance was
ob serve d between groups. Mineral
costs averaged 3.4 cents per cow per
day for the cafeteria group,
compared to 2 cents per cow p e r day
for the control grou p. In a 50-cow
he rd this amounts to a wasted $22.50
per month .
.ill
Owe n s and Muller say that longer W
trials may be needed to more

c;ritically evaluate the cafeteria
mineral feeder and th at more needs
to be known about the storage of
&...m inerals and vitamins in the bodies
~
f dairy cows.
But until the n, they suggest
dairyme n fo rce feed minerals and
vitam ins by a ration carrie r w he n
the ir systems and fac ilities permit.

Miniaturized junipers
Small junipers are most popular, and
SDSU research plots grow some 'dwarfs'

D

adult, scale -like le af. In differe nt
The genus }tmipe ru s, whic h
spec ies these two types may occur
consists of cone -bearing evergreen
shrubs or trees, is q uite large (the re separate ly or on the same tree .
Fe male plants form fleshy cone
are more than 50 species).
scales
which unite to fo rm a
Most junipe rs w ithstand hot, dry
berry-like fruit containin g o ne or
conditions well, and certain ones
more seeds.
actua lly g row in alka line soil.
E valuation research of plant
Me mbers of the genus are more
adaptable than other evergreens to mate rial adapta ble to the Northe rn
the Great Plains region because our Great Plains c limate, espec;ially in
the genus J1miperus, has b een
climate is oft en hot and dry w ith
seve re w inte rs a nd the soils te nd to conducted by the SDSU Agricultural
E xpe rime nt Station for man y years.
be slightly all<aline .
In McCrory Garde ns at Brookings
Junipers are available in man y
sizes, colors, and textures. They also w he re the H ortic ulture-Forestry
D e partment d oes woody orname ntal
vary in shape from complete ly
rese arch, some 70 diffe re nt c ultivars
prostrate, low-growing fo rms to
of ]11niperus are unde r study, with
spread ing, g lob e-like pyram idal
ne w additions plante d yearly.
forms. Prostrate fo rm s will be
Several cultivars of creeping
de ta iled in th is article .
Many me mbe rs of this genus have junipers in this collection are
g reen le aves in j ust about every h ue, outstanding and have real m erit for
·Great Plains landscapes. Ground
along w ith golde n, greenish-blue,
cover junipe rs have multiple uses
blue-gray, and variegated form s.
Some plants take on rich purple hues but are especially good for mode rn
res idential landscapes . Ge nerally
in w inte r mo nths. Junipers often
th ey a re fa irly mainte nance free and
have thin, fl aking bark with fi nely
divided branc h le ts with two types of g ive both good winter and summe r
color to an y land scape situation.
leaves. One leaf is the juvenile or
Three cultivars of this genus with
needle-like leaf, and the othe r is the
distinctive
green foliage that have
Tht· ;u1tlu11 i, J. E. Kld l. .1,,ck. i.1h• proli·"m nf c11nmnvnt.1I
proven
to
be
superior over a period
hmt i<.:11 lt urc.•.
·
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' Repamla·

of years include junipcrus sabina
'Arcadia' (Arcadia J uniper),J. sabina
' Broadmoor' (Broadniooi:: Juniper),
and]. sabina 'Skandia' (Skandia
Junipe r). The se three c ultivars are
selections from many thousands of
see dlings grown from seed imported
from Russia in 1933. The seed was
imported from a USSR gove rnme nt
forestry station near Pe te rsburgh
and collecte d from near the Ural
Mo untains. The seedlings were
raised by the D. Hill Nursery Co.,
Dundee, Illinois. All three cultivars
have shown res istance to juniper
bli ght which attacks man y culti vars
of]. sabina.
Arcadia has a rich grass-green
color, a spreading growth habit, and
a somewhat ragged constitution. The
leave s are almost entire ly scale-like
and are borne on strong, nearly
horizontal branche s. The green co lor
persists through much of the winte r
with just the ed ge s turning a slightly
yellow-brown . It approaches 20
inches in he ight and has grown fairl y
rapidly . This cultivar has shown no
appreciable winter die back since
planting in 1969.
Another excelle nt hardy junipe r
from this same Russian source is
Broadmoor. This is often re fe rre d to
as a more refined form of the popular
Savin Junipe r, 'Tamariscifolia.' This
is the "dwarfest" form of these three
Savin cultivars which have a
spreading g rowth habit. The main
branc hes are strong and g row
h orizontally with short , upturning
branchle ts. Se ldom does the plant
reach more than 12 inches in height,

f

J1111iperus p roc11mbe ns

and it spre ads fairl y fa st. It also
maintains a fairly good green color
into the winter months. It is hardy
with no winter die back problem and
is one of the best green foliaged
ground cove r types in SDSU
research trials.
The third cultivar selecte d from
the numero u s seedlings of the
Russian exploration is Skandia,
w hich is extre mely hardy. It has a
mid-green foliage color, maintaine d
throughout the year. This cultivar
has a flatte r growing habit than that
of Arcadia but is not as prostrate as
Broadmoor. It is ve ry de nse. The
foliage has a slightly yellow tinge in
the w inte r at Brookings . It makes
excelle nt_ground cove r and

)1111i11er11s s11bi11a

'Skandia'
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'Nana'

withstands adve rse climatic
conditions quite we ll.
Juniperus horizontalis is a species
in which nume rou s cultivars have
been selec te d and name d. In SDSU
trials all cultivars of this species are
prostrate. Branches of this species
are long; branchlets are numerous
and short but den se. Three cultivars
h ave proven to b e exceptional unde r
So uth Dakota's hot and dry grow ing •
c onditions. These are 'Glauca' (Blue ,a
Creeping Junipe r), ' Blue Rug' or
' Wiltoni' (Blue Rug Junipe r), and
' Plumosa' (Andorra Junipe r).
The Glauca c ultivar is a
complete ly prostrate variant of this
sp ecies. It lays its foliage fl at on the
g round and fo rm s a mat with long,
straight ma in branches . Since
planting in 1970 it has built u p some
he ight, but gene rally it is less than 6
inc hes high . The main branches o n
Glauca are sturdie r and straighte r
running than othe r]. horizontalis
discussed he re . Leaves are mostly
scale -like and very den sely
appressed , g iving it a " whip-cord"
e ffect. Occasiona lly a few juvenile
leaves are present in the cente r of
the plant. T he foliage color is an
o utstanding blue, turning to
bluish-gray in winte r.
Blue Rug or Wiltoni is simil ar in
m an y respects to Glauca, except that
Bl ue Rug is a slig htly slower grower
a nd has a more prostrate growth
h abit. This c ultivar has excelle nt
sil very q l ue fo liage during the
growing season and is g rayish-blue
d uring the w inter. It is neat
•
a p pearing and makes an excelle nt •
grou nd cover plant or rock garden

gem. Foliage and stems of Blue Rug
are a little finer textured than
Glauca. This, along with its more
prostrate growth habit, make it one
of the best cult ivars in the SDSU
•
collection . It is less than 6 inches in
he ight and develops fruit fairly
early, which adds to its other
excellent ornamental
characteristics.
Another cultivar of]. horizontalis
which doesn't run true to the typical
grqwth habit of the species is
Plumosa or Andorra Junipe r. This
plant builds itself up into a low,
many branched shrub which can
reach 15-20 inches in height. The
branches of Andorra Juniper are
upward facing at about 45 degrees
and bear awl-like foliage loosely
appressed and arranged plume-like.
Andorra Juniper is a vigorous
grower. It h as bluish-gray-green
foliage during the grow ing season,
turning to a distinct purplish color in
winter. This plant is used
extensively in founda tion plant ings,
since it add s unique winte r color in
the Great Plains. Occasionally some
die back is ob served, since it seems a
little less hardy than the previously
described cultivars of]. horizontalis.
The juniper species communis is
quite variable in growth habit. Many
W' are upright and tree-like; others are
superior prostrate c ultivars,
especially one called ] . communis
'Repanda' (Creeping common
Juniper). Thi s is a very vigorous,
dense grower, a characte ristic useful
for a ground cover. This plant is very
soft to the' touch without the

prickliness associated with some ].
communis cultivars. The leaves are
awl-shape d and grow straight out at
an angle from the stem in whorls of
three. They are quite small, giving
the plant a very neat appearance.
The branches are quite flexible and
brown in color. The leading shoots
send out the ir laterals in regular flat
sprays. The upcurved foli age is
mid-green with a well defined broad
stomatic line on the upper side. This
c ult ivar exhibits a low mound
growth habit and is generally less
than 10 inches in height. The fo liage
turns a slight yellow-green in more
exposed areas in the winter but not
enough to be of concern.
Another superior ground cover
juniper in SD SU trials is juniperus
procumbens 'Nana' (DwarfJapanese
Juniper). This is a very prostrate
species which eventually covers a
large area. Main branc hes are quite
stiff and stout, and the grow ing tips
tend to turn upward. Leaves are
formed in threes and are linear with
sharp points. Two glacous bands
develop on the underside of the
needle. T rial plants h ave become
quite dense and are less than a foo t
high. Foliage is blue-green,
changing to a bluish-gray in the
winter. This cultivar is a more
desirable landscape p lant than the
straight species and is particularly
useful as a ground cover for rock
garden areas. New growth is bright
green, which later turns to the
typical blue-green. Both Nana and
the straight]. procumbens are
planted side by side in the SDS U

)1111iper11s horizo11talis 'Glauc:a'
11

trials. Nana is the superior plant in
nearly every way.
These e ight cultivars are examples
of supe rior ground cover junipers
which have bee n exceptional in
· SDSU experime ntal plots during the
past 10 years. Each has many
outstanding ornamental
characte ristics and are both hardy
and adaptable. The low growth habit
makes them well suited for use as
ground cover plants for
·
contemporary maintenance-free
landscaping. By planting juniper
ground covers, homeowners can
enjoy them throughout all seasons of
the year, making for a more liveable
environment throughout the Great
Plains area.
a

leaves, pe tioles, and ste m s.
The refore, at early bloom stage
growth inh ibition caused by
dicamba has the greatest effect on
plant he ight.
As with he ight, d icamba
application at the early b loom stage
caused the greatest yie ld reduction,
indicating greate r soybean
sensitivity at the early bloom stage.
In 1975, the 0.01 lb/A rate reduced
yield at the early bloom stage but not
at the early pod stage. Dicamba
application be fore the early bloom
stage and after the early pod stage
did not significan tly reduce yie ld .
Dicam ba application before
podfill did not re duce germ inati on of
seed from injured p lants. However,
in 1975 the 0.05 lb/A rate applied at
the early pod stages re d uced seed
germ ination and seedling
emergence. The 0.0 1 lb/A rate of
dicamba applied at the early pod
stage may have delayed emergence,
because e me rgence counts taken 9
and 15 days aft er p lant ing were
diffe re nt. Leaf ab norm alities or
reduced vigor we re not noted in
p rogeny of inj ured soybeans.
In 1976, applications made at
podfill stage reduced germination,
but late pod stage applications

Dicamba drift
Farmers report few drift incidents, and will keep
using dicamba, but soybeans are supersensitive

You planted soybeans in the fie ld
next to your corn. And thistles came
up in the corn .
So you moved into the corn with
dicamba. C hances were1 unless it
was a comp lete ly calm aay, some of
the he rbicid e drift ed into the
soybeans.
Soybeans are extre me ly sensitive
to d icamba. But you'll have a hard
time pinpointing any effects on
yield . It's hard to identify the
causative agent in any he rb icide
drift injury case. The possibility also
exists that the re are differences in
tole rance b etwee n varieties and in
growth stage susceptibilities.
Residue analysis may aid in
identifying the herbicide that
caused drift injury. The half life of
dicamba is ab out 2 weeks in grasses .
However, dicamba me tab olism
occurs slowly in sensitive weeds, so
residue analysis may be possible in
soybeans.

and ste m injury a t a ll application
stages, but the greatest amount of
maturity de lay occurred from
app lication at mid-bloom and
thereafter.
Plant height was not reduced by
dicamba application at the 1- to
2-trifoliate or late pod stages. Early
bloom stage ap plications caused the
greatest height reductions. In 1976,
the average he ight of soybeans
treated at the early bloom stage was
17 inc hes compare d to 24 inches
with late pod stage application .
This growth response to dicamba
can p robably be explained by its
movement to the me ristemic
(growing) regions. From the
be ginning of fl owe rin g to the
begin ning of podfill the greatest
numbe r of meristemic regions are
produc ing dry matte r in the form of

1500

Degree of injury varied
with growth stage

Our research has shown that visual
injury symptoms do not necessarily
indicate yie ld reduction, because
soybeans in differe nt growth stages
vary in tole rance to dicamba.
We've also fo und that yie ld
re duction can be minimized if
dicam ba is applie d before soybeans
are blooming in the area. This is a
recommenda tion of SDSU include d
in the precautions given for the
dicamba treatme nt fo r weed con trol
in corn .
All dicamba treatme nts on the
beans in our experiments ca used
visual injury such as c upped leaves,
be nt stems, grayish leaf margins, and
maturity delay.
Leaf and ste m inj ury ap peared 1 to
14 days after dicamba application
and pe rsisted throughout the season.
Highe r rates of dicamba caused
more severe visual injury than lower
rates. Dicamba produced sim ilar leaf
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Figure 1. Dicamba residue in soybean
foliage 0, 7, and 18 days after application.
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Table 1. Dicamba users, acres per user,
caused the greatest reductions in
germination. Dicamba accumu lation and acres of corn, small grain, and pasture treated with dicamba in 1976 by
in the seed may have caused the
farmers surveyed in Clay. Lincoln,
reduction in germinat ion when
Turner,
dicamba was applied at pod filling. Dakota. and Union counties of South

•

e

e

Some varieties are affected less
We found significant yield
reductions from dicamba application
in all varie ties e xcept We ll s,
SRF-200, and Woodworth.
Tole rance is probably due to
facto rs othe r than vari ety maturity
since yie ld was reduced in varieties
of similar nature .
Even though yield losses varied,
dicamba caused equal amounts of
leaf and stem injury on all varieties
except SRF-100. This again
illustrates that vis ible injury does
not necessarily mean a consequent
yie ld loss.
The final dicamba application did
not reduce he ight of earl y maturing
varieties. At that date these varieties
were in a more tole rant growth stage
than at earlier applications.
Dicamba delayed maturity of all
varieties, but varie tal differences in
response appear to exist. SRF-150
was not delayed in maturity by the
first two dicamba applications, but
varieties in the same maturity group
were.
Residue is detectable
Oicamba in soybean foliage could
be detecte d by residue analysis.
The amount de tected was
sign ificantly influenced by the
amount of di camba applied and by
the amount of time between
application and sampling. One week
after dicamba application the
residue levels were less than levels
immediately after application for all
application rates, but the reduction
was greater with the two lowe r rates
(Fig 1). Dicamba res idue le ve ls
became undetectable be twee n 7 and
18 days after ap.p lication.
These results do not necessaril y
indicate dicamba breakdown,
because dicamba me tabolism is slow
in sensitive plants. The reduction in
dicamba residue levels may be due
to dilution by plant growth.
No significant res idue levels were
detected in the seed of plants treated
at early bloom. This seed also
germinated normally.
Farmers feel benefits
outweigh the risks
Farme rs are alert to the fact that
given the right circumstances,
dicamba drift can harm the ir

Counllea
Lincoln Turner Union

Croe
Cl•l
Corn
Acres
treated
966 2609 761
Number of
users
7
17 10
Acres per
user
138
153 76

Small grain
Acres
treated
650
Number of
users
2
Acres per
user
325
Pasture
Acres
treated
Number of
users
Acres per
user

0

69

Tolal
per

er!!!!

667

5003

12

46

56

109

54

773
4

0
0

69

54

193

69

89

25

47

230

2

3

3

9

34

30

25

16

26

2698 855

768

6006

Total acres
treated
1685
Total acres per
user•

120

• Ayer age of 50 users surveyed. Some farmers used dicamba
on more lhan one crop.

soybeans. But when broadleaved
weeds are threatening corn yields,
they are appare ntly willing to take
the chance, according to a telephone
s urvey of 159 farmers in South
Da kota's major soybean growing
a rea.
The survey showed that 3 1% of the
farmers used dicamba in 1976.
These users treated 6,006 acre s, with
83% being corn (Table 1).
Approximately 20% of the corn
was treated with dicamba mainly to
control Canada thistle. Greater
tole rance of corn to dicamba than
2,4-D encourages the c hoice of
dicamba.
Most of the dicamba was applied
b y farmers. Only three of the
dicamba users hired commercial
applicators, and two of these applied
some additional dicamba
the mselves. Only six of the 50
dicamba users had not applied
dicamba before 1976, indicating that
most users were experienced in
using this herbicide.
13

Oicamba drift inc idents appeared
to be few and minor in 1976. Six oflO
drift cases invo lved the dicamba
users' own soybeans. In one case
commercial application resulted in
injury to a neighbor's soybeans.
Three soybean growers reported
dicamba drift injury from
applications made by nearby
farmers. Dicamba affected less than
10 ac res of soybeans in all but two
cases.
Onl y one farmer thought yield was
reduced, and he estimated the
reduction at less than 10%. In this
case injury occurred when soybeans
were in the bloom stage, the most
sensitive to dicamba. In eight othe r
cases, drift occurred before the
soybeans were blooming; therefore
effect on yield was negligible.
About the same amount of
dicamba was use d in 1977 as in 1976,
according to this survey.
Of the 159 farmers surveyed, 41
indicate d they would use dicamba in
1977 while 35 farmers we re
undecided. Three farmers planned
to use dicamba for the first time.
Only one farmer who used dicamba
in 1976 did not plan to use it the next
year. The 41 farmers who p lanned to
,use dicamba in 1977 indicated that
they would treat 5,400 acres. This is
an average of 130 acres pe r
farmer-sligh tl y higher than the
1976 average of 120 acres. The small
diffe re nce between 1976 use and
that planned for 1977 is an indication
farmers presently using dicamba
feel the be nefit s of use outweigh the
risks of drift.
a

Climatic conditions of the
Northe rn Great Plains present a real
c hallenge for growing certain woody
ornamentals. With homeowners
sh owing an increased inte rest in
home and public beautification, it is
more important to select woody
ornamentals for growth rate and
habit, winte r hardiness, foliage
appearance, duration of fl ower, fruit
color, and size. The contemporary
homes of millions of Americans also
call fo r shrubs which are generally
low in height and fairly maintenance
free. Modern homeowners desire
some additional ornamental features
such as attractive flowers or fruit s.
E valuation research which results
in a greate r variety of plant material
ad aptable to c limatic conditions of
the Northern Great Plain s has been
d one for many years at various state
un iversities and in other
experimental plots in the area. At
SDSU , research has been conducted
by the Horticulture-Forestry
D epartment in McCrory Gardens to
evaluate deciduous ornamental
shrubs for adaptability to the area
and for various ornamental
characteristics. These trials have
shown numerous deciduous shrubs
to be outstanding for this area.
Several shrubs in SDSU research
plots have e me rged as outstanding
basically because of smaller growth
habit. Plants which fall into this
category include Cotoneaster
congesta (Pyre nees Cotoneaster),
·caragana brevifolia (Shortleaf
Peashrub), Caragana frutex
'Globosa' (Globe Caragana),
Lonie.era xylosteum 'Emerald
Mound' (E merald Mound
Honeysuckle), and fo r a corne r
p lanting Rhamnus Jrangula
'Columnaris' (Columnar
Buckthorn).
Cotoneaster congesta is ve ry low
growing, attaining a height of less
th an one foot , with a dense , compact
growth habit. It has been in tria ls at
Brookings sin ce 1969 and appears
q uite adapted to the Northern Plain s

once it is establ ishe d . It has small,
dark, glossy green leaves with wavy
margins. The small flowers are
inconspicuous, but the fairly
abundant re d fruit add effective
color in the fall. It is definit e ly the
most superior cotoneaster in the
trials for uniform growth habit and
good fruit c haracteristics. It would
definitely fi t well into foundation
plantings where a ground cover
effect is desired.
Peashrubs are deciduous shrubs
gene rally used because of their
yellow fl ower or growth habit. This
genus is quite hardy, and various
species are planted throughout the
Great Plains. Two species in SDSU
trial s have a superior growth habit.
Caragana frutex 'Clobosa' h as a
pronounced globe-rounded shape
w hich is maintained to maturity. The
plant need s very little pruning, if
a ny, to maintain this globe shape. It
has no attractive fl owers or fruit, but
it d oes have good dark green foliage
which generally holds late into the
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fa ll. It is hardy, never sh ow ing
winter damage in SDSU trials. It
would be ideal for a foundation
p lanting, or it could be planted as a
low main te nance hedge plant.
Caragana brevifolia is another
superior peashrub with a very fin e
textured, arching growth habit . It is
extremely hardy. Although it has no
ornamental flower or fruit , it does
have fa irly good dark green foliage.
The arching growth habit adds some
characte r to the shrub which could
be used to advantage in any
contemporary foundation plan.tin g.
Lonicera xylosteum 'Emerald
Mound' is a cultivar of the European
Fly Honeysuckle whic h h as a
compact, mounde d growth habit. It
has good dark green leaves
throughout the summe r that turn
yellow-purple in the fall. It does not
have flowers or fruits of ornamental
value. It h as been in SDSU tria ls
since 1971 and is superior to the
cultivar "Claveyi' in growth habit.
The plant has never sh own any
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P11te11tilla f niticosa ' C oronati on Tri umph'
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w inter damage. It would be suitable
for a low hedge and for foundation
plantings.
A plant with a narrow upr ight
growth habit which could be used
nicely as a corner plant in a
foundation planting is Rham1111s
frang11la 'Columnaris.' This plant
also can be used as a compact,
narrow hedge with little or no
maintenance pruning required. It
fares well during Great Plains
w inters, although minor die back has
been observed in some springs.
Leaves are dark, glossy green during
the summer, changing to
greenish-yellow in the fall. Flowers
are unimportant, but the fruit
c hanges from red to purple-black
during the maturation process
through September. The plant
sh ould be grown in full sun to
maintain its dense form.
Besides outstanding growth habit
and generally carefree maintenance
practices, most homeowners desire
additional ornamental

characteristics of flower or fruit, or
both, on dec iduous shrubs planted
around the ir homes. Various shrubs
in SDSU trials have continuallv
shown these outstanding
·
ornamental characteristics but still
maintain growth habits suitable for
foundation plantings.
Al>eliophy/111111 disfic/111111 (Korean
AbelialeaO and Pote11tilla fruticosa
'Coronati on Triumph' (Coronation
Triumph Cinquefoil) have
outstanding flowers; whereas Ilex
,:,erticillata (Winterberry) and
Lo11icera fatarica 'Valencia'
(Valencia H oneysuck le) have good
fruit c haracteristics. Vilmm11m
01>11/us 'Compactum' (Compact
European Cranberryhush) and
Con111s alternifolia (Pagoda
Dogwood) have outstanding flower
and fruit characteristics.
Since most species of the genus
Forsythia which are grown for their
early spring flower color are not
dependably winter hardy in the
Northern Great Plains,
Abeliophyl/11111 distic/111111 can be
planted as a subst itute. It has been in
SDSU trials since 1967, and has
bloomed early each spring with
numerous white flowers.Leaves are
dark green throughout the summer,
turning to a purplish fa ll color.
Growth habit is a little more open
than desired , but the early white
flowers announcing the coming of
spring make it desirable for planting
in the Great Plains.

Rho1111111s fra11µ_1tl<1 'Column.iris·
15

A genus of small and ·often
scraggly appearing shrubs are the
Potentillas. Pote ntillas are adapted
to adverse conditions and perfo rm
well in droughty areas and do best in
full sun. Numerous c ultivars have
been introduced, and have been
plante d in SDSU trials. Poten.tilla
fruti cosa 'Coronation Triumph' h as
been outstanding over the past years
due to its prolific golden yellow
fl owering from summe r to fall. This
cultivar has a more upright growth
habit and matures at about 3-4 feet.
Leaves are offine texture and have a
better green co lor than most
c ultivars. Fruits are small, dry, hairy
capsules which are persistent but
have no ornamental value. The plant
can be used in foundation plantings
for its attractive fl ower and small
growth habit.
llex verticillata is adapted to the
more rigorous growing climate of the
Plains . Occasionally chl oros is on the
le aves occurs due to alkaline soil.
This shrub has been planted at
Brookings trials since 1970 and has
never shown any winter damage . It
is a slow grower, oval in shape, with
fine, twiggy branches. The fruit,
which is shiny bright re d, is
generally e ffective from September
to January. It is excellent for mass
effect. Male and fe male are required
for fruit set.

Most honeysuckles become quite
large with age and are not suitable
for foundation plantings. Lon icera
ta tarica 'Valencia' is a cultivar
which is more compact in growth
habit than most cultivars ofTatarian
Honeysuckle. It has the
upright-arching growth habit of the
species but it is more compact. The
foliage is bluish-green in summer
and bears pink to white flow e rs in
June. The numerous, orange fruit s
persist into the winter. It fruit s a
little late r than most honeysuckles,
but the fruit is of high quality. Due to
its more compact growth habit it
could be used effectively in larger
foundation plantings.
Several shrubs outstanding in
trials at Brookings in both flower and
fruit characteristics include
Viburnum opulus 'Compactum' and
Cornus alternifolia. Compactum has
been evaluated for 1-10 years and
has maintained an excellent
rounded globe growth habit of 4 or
5-feet without any maintenance. The
compact European Cranberry has
white flow e rs borne in flat cymes in
late May and June. The flowers are
of interest because the ste rile and
fe rtile fl owers in the inflorescence
create a pinwheel e ffect. The fruit is
a deep red colo r which starts in July
and persists into the winter. Fruit on
this shrub has been abundant since

its original planting. This c ultivar
doesn't seeni to be as infested with
aphids as the spec ies. Thi s plant
would be excellent in masses or as a
specim e n plant.
Whe re horizon tal accents are
needed in a landscape, the
somew hat larger shrub Cornus
altern.ifolia can be u sed. This p lan t
has been evaluated since 1969 and
appears adapted to the Great Plains
ifa northern seed source is used. The
yelI.ow ish-white flowers borne in
fl at-topped, upright cymes are
effective fo r about 2 weeks in early
June. The non-persistent fr uit is
blu ish-black in color in August, but
the persistent fruit stalk does turn to
a pinkish-red. C. alternifolia could
be the Great Plain s Region
substitute for C. florida.
Nume rous deciduous shrubs have
shown outstanding summe r or.
winter texture characte ristics.
Comus stolonifera 'Isanti' (I santi
Redosier Dogwood) is a hardy shrub
with outstanding red to purplish-red
twig color which is very handsome
and eye appealing in a winter setting
against snow. This cultivar has been
planted in SDSU trials since 1970
and has a dwarf, mounded growth
habit. Flowe rs are a dull white b9rne A
in a flat-t oppe d cym e in early Jun e. •
Fruit is white, borne in late
Aug ust-September. F oliage is fa irl y
clean and is apparently more disease
and insect res istant than the species.
Another shrub with an outstanding
ornamental characteristic is Rosa
rubrifolia (RedleafRose). This shrub
is mostl y non-sucke ring and has
attractive red-blue foliage
throughout the grow ing season. The
fl ower is single, rather small, and
bright pink. Fruit is maroon in color
and persists, adding some win ter
color. F oliar diseases are not
common, making it desirable fo r
contemporary res idential
foundation plantings.
These 13 plants are examples of
deciduous sh rubs whic h have
proven to b e outstanding in research
plots at SDSU over the past 10 years.
Each shrub has o ne or more
ou tstanding ornamental
characteristi cs that are well suited
for planting in most contemporary
founda tion plantings.
These shrubs mean less
maintenance work for homeowners,
and as fo undation plantings they
att
have excellent ornamental effect.
•
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the needed crude protein either
from soybean meal or from
sunflower meal. To balance the
ration, n10re oats and less corn were
needed in the sunflower ration
If you can get cheap sunflower meal
(Table 1). So togethe r with the
feed it; cows won't know the differe~ce
·additional oats and the higher fiber
con tent of the sunflower meal, the
sunflower
meal ration contained
Dairymen may want to choose a
meal as the protein supplement in
about
twice
as much fiber as the
ne~ protein supplement for feeding calf starters. Now, Schingoethe has
soybean
ration.
dairy cows when th e price is right.
~arried the fo rme r research a step
Twenty milking Ho lstein cows
The new source- sunflower meal.
further wi th lactat ing dairy cows.
were paired on the basis of·
" Dairymen who can get sun fl ower
production, age, and stage of
The source is close at hand
meal at a lower cost per pound of
lactati on. One cow from each pair
Hi
s
work
was
spurred
by
growing
protein than another protein source
was assigned randomly to each oft he
might want to consider feeding it to attention toward sunflower
two concentrate mixes (Table 1).
production in South Dakota. The
milking cows." says D. J.
The
mixes were group-fed at one
crop
has
some
drought
resistant
Schingoethe, SDSU dairy scientist.
qualities attractive to growers in th e pound of mix per 3 lbs of milk
He makes this statement after
state. Sunflower meal, like soybean produced throughout the 16-week
comparing soybean oil meal and
meal, is a byproduct of the vegetable trial. Corn silage was group-fed fre e
sunflower meal fed to dairy cattle.
choice, and alfalfa brome hav was
oil
industry. But the two differ.
Sunflower meal offers cattle a
fed at about 5 lbs per head daily.
Sunflower
s·eeds
from
the
oil
seed
good quality protein, and a dairyman
generally should let price determine varieties contain 45-50% oil, or more Each group of cattle was housed in a
free stall barn.
than twice the oil content of
ifhe should switch to it, according to
soybeans.
the researcher. Sunflower meal
For feeding dairy cows, the
contains 36-38% protein, slightly
Table 1. Ingredients in soybean meal and
less protein per pound than soybean biggest difference between soybean sunflower meal concentrate mixes,.
o il meal. So when comparing costs, meal and sunflower meal shows in
Ration
the crude fiber content. Sunflower
figure that 1.2 lbs of sunflower meal
Soybean Sunflower
meal
contains
13-15%,
while
meal
meal
Ingredient
contain about the same amount of
--(%)-protein as a pound of soybean meal. soybean meal has 6 %.
To .find ~:mt if this had meaning in
Though sunflower meal has been
Ground shelled corn
48.5
11.5
the
d1 gest1ve tract of the milking
fed to other livestock, especially in
·Rolled oats
27.5
55.6
cow,
Schingoethe
essentially
oth er countries, for some time, little
Soybean meal, 50% cp
22.0
research had been done examining compared the results of feeding
Sunflower meal, 37% cp2
30.9
sunflowe r meal with soybean meal, n Dicalcium phosphate
1.0
1.0
its feed value for ruminants.
wellknown
and
well
used
protein
Trace
mineralized
salt
1.0
1.0
Previous SDSU studies showed that
sunflower meal can replace soybean source for cows.
~Ralio-;,s also contained 2.000 IU added vitamin A and 300 IU
This is what he did: Two
added vitamin 0/lb.
• Solvent processed. Cargill. Inc.. Minneapoli s. MN.Analysis:
concentrate rations were
dry matter) crude protein. 37.0%; acid-detergent fiber.
formulated. Each contained 60% of (90%
"fhl' .111thm i, J.1c..,111cline L llt: r~. AJ.: lnfmmatio11 Ofl1c.'t',
21 .2%: ether extract. 2.0%: ash. 5.9%.

Low-cost protein

•

1

Performance was the same
Basically, the results were the
same from both groups. Milk yield
and composition was very much
alike. Feed consumption and weight
gain was the same for both (Table 2).
Of special significance was that no
palatability problems were
experienced with the sunflower
meal ration , in contrast to previous
experiments in Florida with beef
cattle. A former SDSU·study with
sunfl ower meal fed in calf starter
showed calves ate it readily.
Table 2. Milk yield and composition, feed
intake, and body weight gain of cows fed
soybean meal and sunflower meal rations.
Soybean

Ration
SunflOwer

mHI

meal

Milk yield (lb/day)
Actual
Fat-corrected
Solids-corrected

46.7
45.7
45.6

46.4
45.1
45.1

Milk composition (%)
Fat
Protein
Total solids
Solids-not-fat

3.96
3.44
12.80
8.85

3.87
3.44
12.75
8.89

Feed intake• (lb DM/day)
Concentrate
14.4
Hay
5.3
Corn silage
19.6
Initial body wt (lb)
Body wt gain (lb/day)

1.428
0.95

14.6
5.4
19.5
1,352
0.97

• Based on group feed intake.

Samples of rumen contents were
taken from the cows twice during the
experiment to evaluate the effects of
sunflower meal on fermentation of
feeds while in the cow's stomac h.
The researcher found that grain and
forage consumed by the cow were
digested in the same manner
whether the protein supplement fed
was soybean meal or sun flower
m eal. The rumen conte nts from
animals on sunflowe r meal were
s lightly more acid, which may be
cau sed by faster digestion of the
sunflower meal.
Schingoethe says that dairymen
may need to limit the amount of
sunflower meal used in rations for
milking cows getting all grass or poor
forage, since the fiber content of
su nflower meal is high. But feeding
sunflower meal to cattle on high corn
or all corn silage could offer a real
money saving advantage.
o

A check on
antibiOtics

I

Avoid treating dry COY,IS for
mastitis just before calving

Dairy cow mastitis treatments
ha~e proven safe and effective when
dairymen fo llow manufacturers'
instructions. But when cows calve
unexpectedly early, is the milk
protected from antibiotic residue ?
With more and more dairymen
using dry cow treatments, we
decided to check on the amount of
time antibiotics stay in the dry
udder, using two of the common
antibiotics-penici llin and
c loxacillin.
Directions on the labe l for
penicillin say: do not use during the
6 weeks prior to calving, and then
after calving withhold milk from the
market supply for 96 hours. For
cloxacillin, direction s read: do not
use this preparation during the 4
weeks before calving and withhold
milk for 72 hours after calving.
To see what happens when cows
are treated closer to calving, we
treated 19 Holstein cows by
intramammary infusion of two
quarters 10-12 days before the
expected calving date.
The two quarters not treated with
an antibiotic were given distilled,
sterile water. This was to determine
if antibiotics would cross over from
treated to non-treated quarters.
After each cow calved, milk
samples from all four quarters were
collected in sterile bottles at 12-hour
intervals up· to 5. days. The milk
samples were tested for antibiotics
b y using the Sarcina lutea cylin der
plate method, which is the
procedure com monly used by dairy
plants and regulatory labs for
checking farm bulk tank milk
samples for antibiotics.
Cloxacillin was detected in milk
from two of the eight cows and then
The .,ulhor-.ire ) . H. :.fo rlln, :.t. E. Johnson, R.J . 8;1ker,.111<IJ.
C . P.u,on,, D,1ir~ Sdt"nl'l' Dep.utinc:nt
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for only the first milking. Thus, a ll of
the cloxacillin was cleared out of the
udder well within the 72-hour
withholding period suggested by the
manufacturer.
Penicillin residues were observed
in the milk from seven of the 11 cows
treated . No penicillin residues were
de tected in milk samples from cows
treated more than 9 days before
calving. All but two cow s that were
treated with penicillin less than 9
days before calving had detectable
penicillin residue in the milk from
treated quarters after calving.
Antibiotic crossover from treated
to non-treated quarters occurred
6
on ly in one cow, and this
•
penicillin-treated cow calved within
24 hours after treatm ent. Since
treatment occurred so soon before
calving her treatment probably
should be cons ide red the same as for
a lactating cow.
This emphasizes the importance
of avoidin g treatment of dry cows
just before calving, to e n sure that no
antibiotic is carried over into the
milk.
With the exception of the cow that
was treated a day before calving, all
the milk samples from cows treated
with e ither of the two p reparations.
sh owed no detectable antibiotic
residue beyond the manufacturer's
recommended period for
withholding milk from the market
supply.
Though more research needs to be
done with more cows this study
points out the need for dairymen to
follow directions completely with
dry cow mastitis treatments. Keep
milk out of the market supply for the
specified days. When a cow calves
within 10 days after infusion of a dry
cow antibiotic, milk should be
c hecked for antibiotic residue before •
putting it on the mat ke t.
D
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Publications Off the Press
The Agricultural Experiment Station and
the Cooperative Extension Service distribute
a large variety of publications to South
Dakota citizens. Your county Extension office
will have copies for you. These publications
list the new subjects between September 1
and November 30, 1977.
FS 501 One-Way Disc Plow (rev)
FS 653 Your Well Records
FS 670 Irrigation Management on Corn
FS 673 Weatherstripping and Caulking to
Save Energy

'

FS
FS
FS
FS
FS

674 Zinc Deficiencies
675 Health Risks of Forage Handling
540 Dare to Decorate (rev)
519 Stain Removal (rev)
579 Measuring Forage and Grain in
Storage
EMC 666 livestock Budgets and Planning
Prices for 10 Steps Planning (rev)
B 650 Local Public Finance Impacts of Rural
Residential Development (rev)
C 218 Achieving More Freedom to Farm
through Tenancy Improvement
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State's dairy industry: bright f uture ...................... 3

Dicamba zaps the thistles and other broadleaves in corn,
but you have to know that soybeans are supersensitive to
the same herbicide. Pinpointing the inj ury is hard to do,
however.

More than $160 million entered the state's economy last
year from the dairy industry, and Dairy Science department
head sees that figure climbing in the future.

Shrubs for modern landscaping .......................... 14

Fermented co lostrum ............................................ 5
This " first milk" after calving can't be sold, but it can be
stored (in garbage cans) up to 3 weeks. It holds its nutritive
value (higher thitn whole milk) and saves you money.

Cafeteria choice ..................................................... 7

To go along with the trend to low-built homes, people want
low-growing shrubs. The selections at McCrory Gardens
are attractive, easy to grow (they'll almost take care of
themselves), and adapted to our winters.

Low-cost protein .................................................... 17

Cows don't know what's good for them. So you can't leave
it up to them to pick and eat the right minerals. Best bet is
to feed them in a ration carrier.

After a little arithmetic (1 .2 lbs of sunflower meal has the
same amount of protein as 1 lb of soybean meal) you may
find it cheaper to feed sunflower meal to your dairy cows.
Go ahead. You won 't be able to tell any difference in production.

Miniaturized junipers ............................................. 9

A check on antibiotics .......................................... 18

Research has shrunk the juniper. The specimens in SDSU
experimental plots are " right" for this area; the
homeowner will appreciate their maintenance-free growth
habits.

Unless a cow calves unexpectedly early, you can fee l safe
in following the manufacturer 's directions for withholding
milk f rom the market when you treat mastit is with these
two preparations.

